We report the anaesthetic management of a term pregnant woman with active tuberculous meningitis, who had experienced seizures, had signs of raised intracranial pressure and required emergency caesarean section. Peripartum anaesthetic management of a patient with tuberculous meningitis is a rare event.
The anaesthetic management of a parturient with active tuberculous meningitis is complicated and challenging because of the problems associated with raised intracranial pressure (ICP), which include seizures, altered level of consciousness, aspiration pneumonia and compromised uteroplacental circulation. The average annual incidence of smearpositive tuberculosis in India is 84 per 100,000, representing one-third of the global burden 1 . About 10% of these patients develop central nervous system disease and the estimated mortality rate from tuberculous meningitis in India is 1.5 per 100,000 population 2 . There are few case reports describing anaesthesia for caesarean section in pregnant patients with intracranial hypertension due to space-occupying lesions 3, 4 . We report a case of emergency caesarean section in a woman with repeated seizures due to tuberculous meningitis.
CASE HISTORY
A 26-year-old, 60 kg woman with a term singleton pregnancy was brought to the emergency department with a two-week history of fever and a one-day history of altered consciousness and intermittent seizures. Two years before, after experiencing a seizure, she had been diagnosed with tuberculosis. Tuberculoma of the brain had been diagnosed on computed tomography (CT) scan and she had received an eight-month course of anti-tuberculous drugs.
On examination her Glasgow Coma Scale (GCS) score was 9 (E3 M5 V1), pulse rate 125 /minute, blood pressure 170/100 mmHg, respiratory rate 30 /minute, temperature 37.5°C and oxygen saturation (S p O 2 ) 93% on oxygen by facemask. Auscultation of the chest revealed right lower zone crepitations. There was no pedal oedema or proteinuria. Arterial blood gas analysis revealed pH 7.32, P a O 2 74 mmHg, P a CO 2 34 mmHg and HCO 3 16 mmol/l, in keeping with a mild metabolic acidosis. Her blood sugar was 8.1 mmol/l, haematocrit 29% and her liver function tests and urea and electrolytes were normal. Bilateral papilloedema was observed on retinal fundoscopy. Seizures recurred so she was given intravenous (IV) midazolam 2 mg and a loading dose of phenytoin 1000 mg was commenced, terminating the seizures. Foetal bradycardia was noted and the obstetrician requested an immediate caesarean section. The patient was urgently shifted to the operating room in the left lateral position with continuous foetal heart rate monitoring. The paediatrician was notified and a neonatal intensive care unit (ICU) bed was arranged. General anaesthesia with invasive arterial blood pressure monitoring, a postoperative CT brain scan and maternal transfer to the ICU were planned.
In the operating room, the patient was irritable (pulse rate 140 /minute, blood pressure 180/100 mmHg, S p O 2 96% on oxygen). Fentanyl 150 µg and labetalol 10 mg were injected slowly while she was pre-oxygenated and the blood pressure decreased to 140/85 mmHg and pulse rate to 110 /minute. Rapid sequence induction of anaesthesia was performed with thiopentone 200 mg and rocuronium 60 mg and the trachea intubated with a 7.5 mm endotracheal tube. Post-intubation the pulse rate and blood pressure were 115/minute and 150/92 mmHg respectively and the radial artery was cannulated. Anaesthesia was maintained with 100% O 2 and isoflurane (end-tidal 0.5 to 0.6%), with end-tidal CO 2 maintained at 30 to 35 mmHg and S p O 2 97 to 99%. A 2.4 kg male baby was born with an Apgar score of 6 at one minute. The baby was apnoeic and was intubated immediately, before transfer to the neonatal ICU. An IV infusion of oxytocin 15 IU was given over one hour, IV midazolam 1 mg and fentanyl 50 µg provided for amnesia and analgesia and an oxygen-air mixture 50:50 with isoflurane continued. She received IV mannitol 1 g/kg and dexamethasone 8 mg. Blood loss of 500 ml was replaced with IV Ringer's lactate 1500 ml and hydroxyethyl starch 500 ml. Following surgery, the patient remained intubated and ventilated and was transferred to the CT scanner. Contrast-enhanced CT of the brain showed dilation of the lateral, third and fourth ventricles, associated with 4 mm midline shift, basal meningeal enhancement and multiple ring enhancing focal lesions in both cerebral hemispheres, suggesting tuberculomas. There was no effacement of the basal cisterns.
Mechanical ventilation was continued in the ICU, where lumbar puncture was performed at the L 3 -L 4 level for cerebrospinal fluid analysis. This was suggestive of acute tuberculous meningitis, showing lymphocytosis, raised protein and cerebrospinal fluid: plasma glucose <50%. The GCS of the patient was sequentially monitored but ICP monitoring was not performed. Anti-tuberculous drugs (isoniazid, rifampicin, pyrazinamide and ethambutol), antibiotics, phenytoin and dexamethasone were given. She had no further seizures and her GCS improved to 15 by day 3. Mannitol 1 g/kg eight hourly was used for the first two days and her serum osmolarity remained within normal limits. She was weaned from mechanical ventilation and extubated on postoperative day 4. A repeat CT scan on day 7 showed multiple tuberculomas, with a decrease in the size of the ventricles. She was discharged without neurological deficit after two weeks, taking the antituberculous drugs and phenytoin. The baby needed short-term ventilatory support but was discharged from the ICU after five days.
DISCUSSION
We report the successful anaesthetic management of an emergency caesarean section in a patient with likely raised ICP due to tuberculous meningitis. The patient made a full recovery following four days in the ICU.
Few cases of meningitis during pregnancy have been reported 5 . Immunodeficiency caused by pregnancy can cause dissemination of tuberculosis, with central nervous system involvement presenting as tuberculoma and meningitis 6 . The patient's past medical history of pulmonary tuberculosis, cerebral tuberculoma and seizures and her clinical presentation suggested a diagnosis of acute tuberculous meningitis. Other differential diagnoses considered were eclampsia, intracranial tumour or haemorrhage. In view of no previous observations of raised blood pressure, proteinuria or clinical features (epigastric pain, headache, blurring of vision), eclampsia was not considered likely. Hence, midazolam and phenytoin were used to treat the seizures, rather than magnesium. The role of magnesium for non-eclamptic seizures in pregnancy is not clear but it is not usually considered in the management of status epilepticus
7 . An intracranial tumour might result in a similar presentation. The incidence of intracranial tumour is not known to be increased during pregnancy, although tumours may present due to the fluid retention, increased blood volume and hormonal changes associated with pregnancy 8 . An intracranial tumour was excluded by CT and cerebrospinal fluid analysis, the former having to be deferred until postoperatively in view of the requirement for emergency caesarean section due to foetal bradycardia.
The patient had not been on anti-tuberculous drugs during the present pregnancy. In pregnancy these drugs increase the risk of low birth weight, preterm labour and perinatal morbidity 9 . Rifampicin, isoniazid and ethambutol do not increase congenital malformations, but the safety of pyrazinamide in early pregnancy has not been established 10 . In view of meningitis, seizures, altered sensorium, a raised ICP and foetal bradycardia, general anaesthesia was the anaesthetic technique of choice. Fentanyl and labetalol were used for smooth induction, haemodynamic stability and to prevent a rise in ICP during intubation 11, 12 . Labetalol has been safely used in pregnancy for control of blood pressure in pre-eclampsia and its antihypertensive effect is not associated with compromised uterine blood flow 13 . We would have liked to have inserted a radial artery cannula before induction, but the patient was irritable and unco-operative and foetal bradycardia warranted immediate induction of anaesthesia.
Rocuronium was preferred over suxamethonium for intubation because of concern about a fasciculation-induced rise in ICP 4 , although suxamethonium could have been used because it does not cause a clinically relevant increase in ICP 14 . One hundred percent oxygen was used before delivery because it results in higher umbilical venous oxygen saturation 15 . Nitrous oxide was avoided as it may worsen cerebral vasodilation and increases cerebral metabolic oxygen requirement especially when used with a potent inhalational agent 14 . Isoflurane was favoured because it reduces cerebral metabolic oxygen requirement 14 and it did not appear to affect uterine contractility or blood loss. End-tidal CO 2 was maintained at 30 to 35 mmHg to prevent a rise in ICP, with CO 2 reactivity preserved at <1 minimum alveolar concentration of isoflurane. Vigorous hyperventilation was avoided as it may reduce uteroplacental perfusion by uterine and umbilical vasoconstriction 6 . The low Apgar score and neonatal apnoea may have been caused by prolonged hypoxia during repeated seizures and by use of opioids.
Other anaesthetic options were total intravenous anaesthesia with propofol but regional anaesthesia was not appropriate; indeed the patient required intubation and ventilation for her decreased GCS, recurrent seizures and to prevent aspiration pneumonia.
The effect of oxytocic drugs and ICP-lowering drugs has not been well studied in pregnancy. The ergotamines and prostaglandins have been associated with hypertension and a rise in ICP 6 . Oxytocin has been used in patients with intracranial tumours without adverse effects 16 , but causes transient hypo-tension and a significant increase in heart rate and cardiac output for several minutes 14 . Mannitol was used after the delivery because it can cause foetal hypovolaemia and electrolyte imbalance in animals 14 . Dexamethasone can be used in tuberculous meningitis, regardless of disease severity, and helps control ICP 17 while reducing cytokines and other immunopathogenic mediators of tuberculous meningitis 18 . Acute use of dexamethasone is considered safe for the foetus but chronic administration may result in systolic hypertension, cardiomyopathy, glycosuria and weight loss in very low birth weight infants 19 . Though there are reports of successful use of ICP monitoring in the operating room and ICU to guide therapy in pneumococcal meningitis, ICP monitoring is not considered a prognostic indicator of neurological outcome in this setting 20 and there is no guideline about ICP monitoring in tuberculous meningitis 18 . Emergency caesarean section for foetal bradycardia often dictates general anaesthesia with endotracheal intubation. For a parturient with tuberculous meningitis, seizures, a deteriorating GCS score and aspiration pneumonia, judicious use of anaesthetic drugs and techniques to rapidly secure the airway without raising intracranial pressure, control of maternal haemodynamics to optimise cerebral and uteroplacental perfusion, and consideration of drugs known to cause neonatal adverse effects, are required.
